Characteristics of human types 1, 2 and 3 17 beta-hydroxysteroid dehydrogenase activities: oxidation/reduction and inhibition.
Following transfection of types 1, 2 and 3 17 beta-hydroxysteroid dehydrogenase (17 beta-HSD) cDNAs into transformed embryonal kidney (293) cells, we have characterized the selective directional and inhibitory characteristics of these activities. While homogenates of transfected cells could catalyze interconversion of the substrate and product, in agreement with the general belief on the activity of these enzymes, the same activities measured in intact cells, in order to better reflect the physiological conditions, showed an unidirectional reaction. Types 1 and 3 17 beta-HSD catalyzed the reduction of estrone to estradiol and 4-androstenedione to testosterone, respectively, while type 2 17 beta-HSD catalyzed the oxidative transformation of both testosterone and 17 beta-estradiol to 4-androstenedione and estrone, respectively. In addition, types 1, 2 and 3 17 beta-HSD activities showed different pH optima. While types 1 and 3 showed pH optimum values centered at around 5 and 6, respectively, type 2 17 beta-HSD activity, which preferentially, catalyzes the oxidation reaction, has higher activity at an alkaline pH (8-10). Differences in the optimum incubation temperatures were also observed: type 1 17 beta-HSD shows a relatively high temperature tolerance (55 degrees C). In contrast, type 2 and 3 functioned best at 37 degrees C. Types 1, 2 and 3 17 beta-HSD activities could be also differentiated by their sensitivity toward various specific inhibitors: type 1 was potently inhibited by an estradiol derivative containing a bromo/or iodopropyl group at position 16 alpha. On the other hand a derivative of estrone containing a spiro-gamma-lactone at position 17 showed a potent inhibitory effect on type 2 17 beta-HSD, whereas type 3 was strongly inhibited by 1,4-androstadiene-1,6,17- trione.